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DETAILED ACTION 

This Office action is in response to applicant's RCE filed on 19 May 2006. 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's amendment filed on 19 May 
2006 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
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subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

3. Claims 13-15 and 17-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over WO 01/41512 A1 (Thompson et al.) in view of the article by 
Djurovich et al. in Polymer Preprints 41 (1 ), 2000, pp. 770-771 . 

Thompson discloses the general formulas for electroluminescent metal 
complexes for use in the light-emitting layer of a light-emitting device, as LL'L"M and 
L 2 MX and L 3 M, wherein M may be iridium (lr) and each L, L\ L" are bidentate ligands of 
the variety shown in Fig. 39 and called "arylquinolines," and X is a bidentate ligand such 
as acetyl acetonate (acac; Fig. 1) or hexafluoroacetylacetonate (p. 17). (See paragraph 
bridging pp. 3-4 and pp. 12 and 17). As shown in Fig. 39, each ring of the arylquinoline 
may be substituted with R', R", and R"'. 

The light emitting layers emit light in the range of 570 nm to 700 nm (pp. 34 and 
35). Moreover, because the compounds disclosed are the same as those claimed, the 
emission maximum is inherently within this claimed range; otherwise, claim 21 would 
not be enabled by Applicant's own admission. 

Regarding claim 20, because the light-emitting layer is the location where 
electron and hole charges are transported to recombine resulting in the emission of 
light, it is a charge transport layer since charge must move through this layer for the 
recombination. 

However, Thompson does not teach or suggest specific substituents for R', R", 
and R m . 
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Djurovich discloses electroluminescent Ir metal complexes having ligands also 
disclosed in Thompson. (Note that each of Thompson and Djurovich are common 
inventor/authors on each reference). Djurovich indicates that substituting the ring of 
the ligands with fluorine improves the solubility of the complex in the carrier matrix 
without much change to the emission spectrum (paragraph bridging pp. 770-771). 

It would have been obvious for one of ordinary skill in the art, at the time of the 
invention to use fluorine as substituents for R', R", and R'" in the arylquinoline rings of 
Thompson, in order to improve the solubility of the compounds for subsequent 
manufacture of the light-emitting device, as taught by Djurovich. Note that there exists 
no evidence of record that the location of the substituents on the ligands of the claimed 
compounds provides any unexpected results. Rather the instant specification and 
instant claim 21 broadly claims all locations on each ring are appropriate, thereby 
teaching away from unexpected results. 

Further regarding claim 21, Thompson gives an exemplary amount of the Ir 
metal complex of 12% (Thompson, p. 30, for example). While Thompson does not give 
amounts greater than 20%, this feature is prima facie obvious without showing that the 
applicant's claimed range of greater than 20 weight % achieves unexpected results 
relative to the prior art range of Thompson. In re Woodruff, 16 USPQ2d 1935, 1937 
(Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688(Fed. Cir. 1996) 
(claimed ranges of a result effective variable, which do not overlap the prior art ranges, 
are unpatentable unless they produce a new and unexpected result which is different in 
kind and not merely in degree from the results of the prior art). See also In re Boesch, 
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205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
known process is ordinarily within skill of art) and in re Alter, 105 USPQ 233 (CCPA 
1955) (selection of optimum ranges within prior art general conditions is obvious). 

Accordingly, it would have been obvious for one of ordinary skill in the art, at the 
time of the invention to use greater than 20% of the Ir metal complex in the light-emitting 
layer of Thompson in order to increase the total amount of light that is emitted from the 
device. 

4. Claims 12-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
WO 01/41512 A1 (Thompson et al.) in view of the article Dedeian et al. in Inorganic 
Chemistry . Vol. 30, 1991, 1685-1687 and of WO 00/70655 (Baldo et al.). 

Thompson discloses the general formulas for electroluminescent metal 
complexes for use in the light-emitting layer of a light-emitting device, as LL'U'M and 
L 2 MX and L 3 M, wherein M may be iridium (Ir) and each L, L\ L" are bidentate ligands of 
the variety shown in Fig. 39 and called "arylquinolines," and X is a bidentate ligand such 
as acetylacetonate (acac; Fig. 1) or hexafluoroacetylacetonate (p. 17). (See paragraph 
bridging pp. 3-4 and pp. 12 and 17). As shown in Fig. 39, each ring of the arylquinoline 
may be substituted with R', R", and R"\ 

The light emitting layers emit light in the range of 570 nm to 700 nm (pp. 34 and 
35). Moreover, because the compounds disclosed are the same as those claimed, the 
emission maximum is inherently within this claimed range; otherwise, claim 21 would 
not be enabled by Applicant's own admission. 
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Regarding claim 20, because the light-emitting layer is the location where 
electron and hole charges are transported to recombine resulting in the emission of 
light, it is a charge transport layer since charge must move through this layer for the 
recombination. 

Although Thompson does indicate that the ligands in the complex tune the color 
of light emitted by the complex (paragraph bridging pp. 34-35), they do not teach or 
suggest specific substituents for R', R", and R"\ 

Dedeian, like Thompson, discloses electroluminescent phenylpyridine ligands 
for Ir. Dedeian shows in the upper, right-hand corner of p. 1686, Table I, that the 
phenylpyridine can be substituted with, inter alia, fluorine and trifluoromethyl. 

It would have been obvious for one of ordinary skill in the art, at the time of the 
invention to use trifluoromethyl and fluorine as the R, R", and R'" substituents on the 
arylquinolines ligands because, as noted above, Thompson suggests using various 
ligands to modify the emission wavelength of the Ir metal complex, and Dedeian 
teaches that trifluoromethyl and fluorine are known substitutents for ligands of Ir metal 
complexes. Importantly, the Thompson and Dedeian references share a common 
author, Peter Djurovich, such that one of ordinary skill would also be aware that each 
group of authors/inventors were aware that the substituents of F and CF 3 are known 
ligand substituents. 

Dedeian does not locate the substituent groups F and CF 3 on the phenylpyridine 
ligands that match those selected locations of claims 12-17, but does show that the 
ligands can be placed anywhere. 
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Baldo, like Thompson and Dedeian, discloses substituted phenylpyridine 
ligands for Ir, and teaches that the substituent groups can be located in any position on 
either ring of the phenylpyridine ligand. Further, Baldo indicates that moving the 
substituent group can advantageously be used to alter desirable emissive properties 
like "color emission" and "carrier transport rates" (Baldo, pp. 14-15). 

It would have been obvious for one of ordinary skill in the art, at the time of the 
invention to locate the substituents of Thompson at each specific location on the 
arylquinoline ring to beneficially affect the emissive properties of the Ir complex, as 
taught to be beneficial in Baldo. Note that there exists no evidence of record that the 
location of the substituents on the ligands of the claimed compounds provides any 
unexpected results. Rather the instant specification and instant claim 21 broadly claims 
all locations on each ring are appropriate, thereby teaching away from unexpected 
results. 

Further regarding claim 21, Thompson gives an exemplary amount of the Ir 
metal complex of 12% (Thompson, p. 30, for example). While Thompson does not 
give amounts greater than 20%, this feature is prima facie obvious without showing that 
the applicant's claimed range of greater than 20 weight % achieves unexpected results 
relative to the prior art range of Thompson. In re Woodruff, 16 USPQ2d 1935, 1937 
(Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688(Fed. Cir. 
1996)(claimed ranges of a result effective variable, which do not overlap the prior art 
ranges, are unpatentable unless they produce a new and unexpected result which is 
different in kind and not merely in degree from the results of the prior art). See also In 
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re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result effective 
variable in known process is ordinarily within skill of art) and In re Alter, 105 USPQ 233 
(CCPA 1955) (selection of optimum ranges within prior art general conditions is 
obvious). 

It would have been obvious for one of ordinary skill in the art, at the time of the 
invention to use greater than 20% of the Ir metal complex in the light-emitting layer of 
Thompson in order to increase the total amount of light that is emitted from the device. 

Response to Arguments 

5. Applicant's arguments filed on 1 9 May 2006 have been fully considered but they 
are not persuasive. 

Regarding the above rejection of claims 13-15, 17-20 as being untpatentable 
over the combination of Thompson and Djurovich (see pages 8-9 of applicant's 
remarks), the applicant argues that Thompson discloses that the bidentate ligands (L, 
L', L") are distinct or different. However, in making this argument, the applicant refers to 
page 3, line 35, where Thompson clearly indicates that L, L', L" can be the same (also 
see page 12, lines 1 1-22). The applicant further argues that one of ordinary skill would 
not apply a fluorine substituent, as taught by Djurovich, to the quinoline ligand of 
Thompson with the expectation of achieving identical results. However, one of the three 
basic criteria for combining prior art references to reject claims as prima facie obvious is 
merely a reasonable expectation of success per MPEP section 2143.05 (i.e. not an 
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expectation of achieving identical results as applicant argues). Accordingly, there would 
be a reasonable expectation of success when applying the use of fluorine substituents, 
as taught by Djurovich, to the quinoline structure of Thompson. 

Regarding the above rejection of claim 21 as being unpatentable over the 
combination of Thompson and Djurovich (see page 9, last paragraph of applicant's 
remarks), one cannot show nonobviousness by attacking references individually where 
the rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. 
Cir. 1 986). For this combination, Thompson is relied upon for the quinoline structure 
and Djurovich is relied upon for the use of fluorine substituents. 

Further regarding the above rejection of claim 21 as being unpatentable over the 
combination of Thompson and Djurovich (see pages 10-11 of applicant's remarks), 
the applicant argues that this combination lacks the limitation of an emitting layer with 
greater than 20 weight % iridium compound. However, as indicated above and in prior 
Office actions, a prima facie case of obviousness has been established based on 
optimization through routine experimentation and, per MPEP section 2144.05, the 
applicant needs to establish that their as claimed range is critical to their invention (e.g. 
by a showing of unexpected results). Instead of submitting evidence to demonstrate 
criticality or to show unexpected results, the applicant argues that the combination of 
Thompson and Djurovich lacks the limitation of an emitting layer with greater than 20 
weight % iridium compound, which is not at issue here. 
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Regarding the above rejection of claims 12-20 as being unpatentable over the 
combination of Thompson, Dedeian, and Baldo (see pages 11-13 of applicant's 
remarks), one cannot show nonobviousness by attacking references individually where 
the rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. 
Cir. 1986). For this combination, Thompson is relied upon for the quinoline structure, 
Dedeian is relied upon for the use of fluorine or trifluoromethyl as substituents, and 
Baldo is relied upon for their teaching that the use of substituents placed at any location 
on the ring can advantageously be used to obtain desirable emissive properties. 
Further, the applicant argues that Thompson teaches away from fluorine and 
trifluoromethyl substituents because they do not specify fluorine or trifluoromethyl as 
substituents. However, Thompson generally discloses the use of substituents and 
does not specify any particular substituent, which means that they are open to any 
specific constituent including fluorine or trifluoromethyl. Dedeian is used in the 
combination because they specifically teach the use of fluorine or trifluoromethyl as 
substituents. 

Regarding the above rejection of claim 21 as being unpatentable over the 
combination of Thompson, Dedeian, and Baldo (see pages 13-14 of applicant's 
remarks), the applicant argues that this combination lacks the limitation of an emitting 
layer with greater than 20 weight % iridium compound. However, as indicated above 
and in the prior Office action, a prima facie case of obviousness has been established 
based on optimization through routine experimentation and, per MPEP section 2144.05, 
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the applicant needs to establish that their as claimed range is critical to their invention 
(e.g. by a showing of unexpected results). Instead of submitting evidence to 
demonstrate criticality or to. show unexpected results, the applicant argues that the 
combination of Thompson, Dedeian, and Baldo lacks the limitation of an emitting layer 
with greater than 20 weight % iridium compound, which is not at issue here. 

Further regarding the above rejection of claim 21 as being unpatentable over the 
combination of Thompson, Dedeian, and Baldo (see page 14 of applicant's remarks), 
the applicant argues that Thompson teaches away from fluorine and trifluoromethyl 
substituents because they do not specify fluorine or trifluoromethyl as substituents. 
However, Thompson generally discloses the use of substituents and does not specify 
any particular substituent, which means that they are open to any specific constituent 
including fluorine or trifluoromethyl. Dedeian is used in the combination because they 
specifically teach the use of fluorine or trifluoromethyl as substituents. 



Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen W. Smoot whose telephone number is 571- 
272-1698. The examiner can normally be reached on M-F (8:00 am to 4:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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